Abstract It has been shown in several studies that antihormonal compounds can offer effective prophylactic treatment to prevent breast cancer. In view of the low participation rates in chemoprevention trials, the purpose of this study was to identify the characteristics of women taking part in a population-based mammography screening program who wished to obtain information about the risk of breast cancer and then participate in the the International Breast Cancer Intervention Study II (IBIS-II) trial, a randomized double-blind controlled chemoprevention trial comparing anastrozole with placebo. A paper-based survey was conducted in a population-based mammography screening program in Germany between 2007 and 2009. All women who met the criteria for the mammography screening program were invited to complete a questionnaire. A total of 2,524 women completed the questionnaire, and 17.7% (n = 446) met the eligibility criteria for the IBIS-II trial after risk assessment. The women who wished to receive further information about chemoprevention were significantly younger (P \ 0.01) and had significantly more children (P = 0.03) and significantly more relatives with breast cancer (P \ 0.001). There were no significant differences between the participants with regard to body mass index or hormone replacement therapy. Normal mammographic findings at screening were the main reason (42%) for declining to participate in the IBIS-II trial or attend risk counseling. The ultimate rate of recruitment to the IBIS-II trial was very low (three women). Offering chemoprevention to women within a mammography screening unit as part of a paper-based survey resulted in low participation rates for both, the survey and the final participation in the IBIS-II trial. More individualized Christian R. Loehberg and Sebastian M. Jud contributed equally to this study. Treat (2010) 121:101-110 DOI 10.1007 approaches and communication of breast cancer risk at the time of the risk assessment might be helpful to increase the participation and the understanding of chemopreventive approaches.
Introduction
Several studies in recent years have demonstrated that tamoxifen is effective as a prophylactic drug in the prevention of breast cancer [1] [2] [3] [4] . The tamoxifen prevention trials showed a reduction in the incidence of breast cancer by 38% (95% CI, 28-46; P \ 0.0001), but the rates of endometrial cancer, thromboembolic events and gynaecologic symptoms increased with tamoxifen treatment [5] . These side effects show that there is a continuing need to identify an optimal drug treatment for preventing breast cancer.
Other studies have analyzed the effectiveness of raloxifene as a preventive agent [6, 7] . The National Surgical Adjuvant Breast and Bowel Project Protocol (NSABP) Study of Tamoxifen and Raloxifene (STAR) P-2 trial examined the effects of tamoxifen versus raloxifene on the risk of developing invasive breast cancer and other disease outcomes. It was shown that raloxifene was as effective as tamoxifen in reducing the risk of invasive breast cancer and was associated with a lower risk of thromboembolic events and cataracts. However, there was a higher risk of noninvasive breast cancer with raloxifene, although the difference was not statistically significant. The risks of other cancers, fractures, ischemic heart disease and stroke were similar with the two drugs [7] . Cuzick et al. [5] have provided an overview of prevention studies.
Third-generation aromatase inhibitors have been shown to be more effective than tamoxifen in preventing contralateral breast cancer when administered as an adjuvant treatment for breast cancer [8] [9] [10] [11] [12] . Recent publications have confirmed the long-term safety and have clearly established the long-term efficacy of aromatase inhibitors such as anastrozole (ATAC Trialists' Group), letrozole (BIG 1-98 Collaborative Group) and exemestane (Intergroup Exemestane Study, IES) in comparison with tamoxifen as an initial adjuvant treatment for postmenopausal women with hormone-sensitive early breast cancer [9] [10] [11] [13] [14] [15] .
There is currently a lack of data regarding the efficacy of aromatase inhibitors for chemoprevention of breast cancer. Each of the aromatase inhibitors has been included in the design of a phase 3 randomized breast cancer chemoprevention trial based on hypothesis-generating contralateral breast cancer data from a corresponding adjuvant trial. A large prospective and randomized study on the use of anastrozole as a preventive agent is therefore being conducted-the International Breast Cancer Intervention Study II (IBIS-II) trial [16] . The Mammary Prevention 3 (MAP.3) [17] is examining the benefit of exemestane in chemoprevention, and the ''Study to Evaluate Letrozole and Raloxifene'' (STELLAR) trial [18] was supposed to investigate letrozole as chemopreventive medication using raloxifene as the control, but never started recruitment. This trio of current aromatase inhibitor prevention trials has been reviewed by Dunn and Ryan [19] .
As large sample sizes are needed in chemoprevention trials, optimal recruitment is necessary. In chemoprevention trials, recruitment is aimed at healthy patients who are to receive treatment with potentially harmful drugs. Effective planning and speedy recruitment are crucial for the successful completion of any prevention trial. For example, two studies examining the effect of goserelin with raloxifene (the RAZOR trial) and ibandronate (the GISS trial) [20, 21] had to be prematurely terminated due to poor recruitment. The main reason given by patients for declining to participate in these studies was a fear of side effects [22] .
Even women at very high lifetime risk ([40%) of familial breast cancer are barely willing to participate in chemoprevention trials. In the Family History Clinic, Manchester, UK, Evans and co-workers offered such women (n = 4475) the option of entering two chemoprevention treatment trials, a magnetic resonance imaging (MRI) breast screening study, or a risk-reducing mastectomy study. Only 10% (n = 46 of 420) of eligible women have entered one of the chemotherapy trials with a similar proportion (n = 42 of 361) opting for risk-reducing mastectomy ([50% in mutation carriers) compared with 60% (n = 102 of 176) opting for MRI screening [23] .
In order to learn more about participation rates in studies on chemopreventive treatment in breast cancer, the aims of this study were to identify the characteristics of women taking part in population-based mammography screening programs in Germany who are willing to obtain information about the risk of breast cancer and chemoprevention programs and to record their ultimate rate of participation in the IBIS-II chemoprevention trial.
Patients and methods

Study population and participating mammography screening units
A multicenter survey was conducted in five populationbased mammography screening units in southern Germany between 2007 and 2009. The participating centers were located in Regensburg, Freiburg, Erlangen, Nuremberg and Bayreuth. At least one individual at each center was responsible for ensuring that staff in the participating institutions were informed about the study procedures and distributed the questionnaire in their institutions. Mammographic density as a possible risk factor for breast cancer was not assessed in this study.
All women who met the criteria for the mammography screening program were invited to complete a questionnaire. In accordance with the German mammography screening recommendations, these are women between 50 and 69 years of age who have no history of breast cancer, do not currently have any suspicious breast lesions, and have not undergone mammography during the previous 2 years. The procedure used in inviting women to participate in the mammography screening program in Germany has been described elsewhere [24, 25] .
Questionnaire
The questionnaire was designed on the basis of the eligibility criteria for the IBIS-II chemoprevention trial. The first part requested information about the patient's personal data (body weight, height, date of birth, number of children, menopause status and hormone replacement therapy). The second part included questions about the patient's medical history (previous breast surgery, previous diagnosis of cancer), with special regard to a history of neoplasia in the breast. The third section covered the women's family history of breast and ovarian cancer in relation to risk assessment.
The women were asked to indicate whether they wished to be contacted, if they were eligible for participation in the IBIS-II chemoprevention trial or wished to complete the questionnaire anonymously. The questionnaire results were recorded in an electronic data capture system, which automatically assessed eligibility for the IBIS-II chemoprevention trial. Data on mammographic density, which is an inclusion criterion for the IBIS-II chemoprevention trial, were not available for these women and did not result in any indication of increased risk; it is therefore not taken into account here.
Patient information and contact procedure
The women who requested contact if they were eligible for participation in the IBIS-II chemoprevention trial were called and provided with further information about the risk of breast cancer. In the next step, they were offered a personal interview for breast cancer risk counseling, including information about chemopreventive treatment options, with the help of the informed consent procedure for the IBIS-II chemoprevention trial (German version).
The IBIS-II chemoprevention trial
The International Breast Cancer Intervention Study Group is conducting this randomized, double-blind, controlled chemoprevention trial comparing anastrozole with a placebo. The primary aim of this study is to determine whether anastrozole is effective in preventing breast cancer in postmenopausal women at increased risk of developing the disease.
The trial is designed as a randomized, double-blind, placebo-controlled, multicenter study. Participants are randomly assigned to one of two treatment arms. In arm 1, participants receive oral anastrozole daily for 5 years, while in arm 2, they receive an oral placebo daily for 5 years. In both arms, treatment continues in the absence of the development of breast cancer (including ductal carcinoma in situ), a drop in the T-score below minus 4, or the occurrence of a new fragility fracture. Participants are followed for 5 years. The inclusion criteria relative to risk assessment for breast cancer are based on the Tyrer-Cuzick model [26] . The IBIS-II chemoprevention trial has currently recruited more that 5,000 women and will continue recruitment until the end of 2011.
Statistical analysis
All data are presented as means with standard deviation or as frequencies and percentages, unless otherwise noted. Survey participants who met the eligibility criteria and indicated further interest were compared with participants who did not wish to obtain further information, using appropriate statistical tests. Student's t tests were performed for continuous outcomes, Wilcoxon rank-sum tests for discrete and ordinal-categorical outcomes and v 2 tests or Fisher's exact test for categorical outcomes. The v 2 test was used when all expected frequencies were greater than five; Fisher's exact test was used otherwise. Multiple logistic regression models were developed to assess overall associations between participants' wishes (binary outcome) and patient characteristics (predictor variables). The final model was obtained by backward stepwise variable selection. All tests are two-sided, and a P value of \0.05 was considered statistically significant. All statistical analyses were carried out using the R system for statistical computing (version 2.8.1; R Development Core Team, Vienna, Austria, 2008).
Results
Questionnaires were distributed to 5,151 women participating in the mammography screening program in the five units mentioned above, from 2007 to 2009 (Fig. 1) . A total of 2,524 women (49%) completed the questionnaire. Of these, 17.7% (n = 446) met the eligibility criteria for the IBIS-II chemoprevention trial, although it should be borne in mind that mammographic density, which is an inclusion criteria for the trial, was not part of the risk assessment. A total of 202 women (45.3%) wished to obtain further information and 35 requested personal risk counseling at the University Breast Center in Erlangen, Germany. Of these 35 women, three stated that they were interested in participating and were enrolled in the IBIS-II chemoprevention trial.
Sociodemographic data Table 1 presents the sociodemographic data for the participants in the mammography screening program who completed the questionnaire (n = 2524). Their mean age was 59.5 years, and women with children formed the largest group (89%). The average age at first birth was 23.6 years and the median number of children was two. The women's mean body mass index (BMI) was 27.3. They were all postmenopausal, with an average age of menopause of 49.1 years; 11.3% of them (n = 277) were receiving hormone replacement treatment. In all, 241 women (9.6%) stated that they had undergone breast History of cancer n (%) 171 (6.8)
BMI body mass index, HRT hormone replacement therapy, SD standard deviation surgery, while 72 (2.6%) had a medical history including preneoplastic findings in the breast. A total of 171 (6.8%) had a medical history including a cancer diagnosis of any sort. With regard to family history, 364 women (14.4%) stated that they had relatives with a history of breast and/or ovarian cancer.
Questionnaire responses Table 2 shows the questionnaire responses of the women who were eligible for inclusion in IBIS-II (n = 446) with regard to their interest in receiving further information. The women willing to receive further information about a chemopreventive breast cancer trial were significantly younger (P \ 0.01) and had significantly more children (P = 0.03) and significantly more relatives with breast cancer (P \ 0.001) than women who were not interested in receiving any further information. There were no differences between the participants with regard to BMI, HRT, or history of breast surgery or cancer.
All of the patient characteristics in Table 2 were used in the full multivariate logistic regression model. In the backward stepwise selection, the variables ''relatives with breast cancer'' and ''number of children'' remained statistically significant (Table 3 ). In addition, these two variables had a plausible link in the model with a request for further information about breast cancer risk and chemoprevention. The dominant variable predicting a request for further information was the number of relatives with breast cancer. For each relative with breast cancer, the odds for requesting further information were multiplied by 1.7 in comparison with women with a negative family history (Table 3) .
IBIS-II-eligible women's interest in further information adjusted to the IBIS-II inclusion criteria Table 4 shows the interest in receiving further information expressed by the women who were eligible for inclusion in IBIS-II (n = 446), relative to the adjusted characteristics of the IBIS-II inclusion criteria. The analysis of the variables confirms the strong influence of a family history of breast or ovarian cancer on awareness of breast cancer and willingness to receive further information about a chemopreventive breast cancer trial. The frequency of having more than one relative with breast cancer was significantly higher among women who were interested in receiving information about chemoprevention (P \ 0.01) than in those who were not interested. The influence of parity also remained statistically significant (P = 0.02) after adjustment to the IBIS-II inclusion criteria.
Again, all of the variables used in the single analyses were used in the full multivariate logistic regression model. Backward stepwise selection identified the variables ''two or more first-degree or second-degree relatives who developed breast or ovarian cancer'' and ''nulliparous or age at first birth C30 years'' as the most important predictive factors (Table 5 ). The dominant variable predicting a request for further information was still the number of relatives with breast or ovarian cancer. These women requested further information more than twice as often (Table 5) .
Reasons for not considering chemoprevention
The reasons given by the women who were eligible for inclusion in IBIS-II for requesting further information, but declining to participate in the IBIS-II chemoprevention trial or take the opportunity of attending an information meeting (n = 199, 202 minus 3) are presented in Table 6 . A normal mammogram at screening was the main reason given for declining to participate or attend risk counseling, followed by comorbid conditions. Expected organizational and time problems associated with participating in a clinical trial involving a fixed time schedule and attending study centers also emerged as a further obstacle to recruitment for chemoprevention trials.
Discussion
To the best of our knowledge, this is the first study that has investigated willingness to take chemopreventive drugs in a population-based mammography screening cohort of healthy women in a population-based screening setting. The results show that 17.7% of all women who completed the paper-based survey were at increased risk as defined by the inclusion criteria for the IBIS-II chemoprevention trial, even without taking mammographic density into consideration in the risk estimation. However, the final recruitment rate (three of 446 eligible women) is very low. Women participating in breast cancer prevention trials are now aware that it is possible to reduce their personal risk by taking antihormonal agents. In addition, evidence of an increased risk of breast cancer and cardiovascular disease following the use of HRT has altered women's awareness in connection with this topic. Fasching et al. [27] showed that 61.4% of participants identified HRT as a risk factor for breast cancer at a time before the publication of the data from the Million Women Study [28] and the Women's Health Initiative (WHI) trial [29] . However, this information was not associated with greater willingness to receive chemopreventive drugs.
Analysis of factors relating to enrolment in the NSABP-P1 breast cancer prevention trial has shown that concerns about not being able to take HRT were an important factor for nonparticipation in chemoprevention trials [30] . However, the results of the Million Women Study and the WHI trial were not yet available at the time when this report was published.
These findings are in contrast to those of this study in the population-based screening, which show that use of HRT does not significantly influence women's interest in receiving further information about chemoprevention. Of the 2,524 women who had completed the questionnaire, 11.3% (n = 277) stated that they were receiving HRT. In the group of women eligible for inclusion in IBIS-II Table 5 Multivariate logistic regression analysis, with interest as the outcome a and the variables shown in Table 4 as predictors (final model) Regression coefficients with their standard errors and P values, odds ratios and their 95% confidence intervals in brackets a Outcome variable coded 1 for further information requested and 0 for no further information requested Table 6 Reasons given by women eligible for inclusion in the IBIS-II study who requested further information for not considering chemoprevention (n = 199; 202 with ''further information requested'' minus three enrolled patients)
Reasons given n % Normal results on screening mammography 84 42
Current chronic or acute illness as IBIS-II exclusion criterion (infection, surgery, etc.) 40 20 Long distance between home and trial center (women not able to come to trial center) 24 12 Contact data absent or incorrect in questionnaire (wrong telephone number, patient moved away, etc.) 16 8 Time problems (women not willing to spend time for study visits, etc.) 14 7 Consulted by proxy as not participating 7 4 Concerns about side effects of anastrozole (n = 446), 11.8% (n = 53) were receiving HRT. The analysis revealed no differences with regard to requests for further information (P = 0.94) about the risk of breast cancer or chemoprevention; 45.3% of these women (n = 24) were interested in receiving further information, while 54.7% (n = 29) were not. This is in accordance with the reasons given for declining to participate in the IBIS-II chemoprevention trial or to take the opportunity to attend an information meeting among the women eligible for inclusion in IBIS-II (n = 199, 202 minus 3), only one of whom stated that unwillingness to stop HRT was a reason for declining.
The results of the WHI trial confirmed that combined estrogen-progestin use was positively associated with an increased risk of breast cancer [31] . The early termination of the WHI trial received attention in the mass media and was followed by strong declines in HRT use in Western countries [32] . One year later, the Million Women Study, a cohort study of British women, demonstrated that past users no longer had an increased risk of breast cancer occurrence [33, 34] . Nonetheless, the publication of controversial data concerning HRT in recent years has caused a significant reduction in the use of HRT. It is therefore not surprising that concerns about not being able to take HRT lost their predictive value in relation to participation in chemoprevention trials.
Our study identified 446 of 2,524 women (17.7%) as having an increased risk of breast cancer according to the IBIS-II inclusion criteria (without the important risk factor mammographic density). Compared to previous studies with less than 10% of eligible women for chemoprevention [23] , this must be considered a high number. A selection bias seems to be probable, given the fact that only 49% (n = 2524) completed the distributed questionnaire. It has to be pointed out that the completion of the survey was completely voluntary. In one earlier study, we identified an increased breast risk as the main factor correlating with the interest in the topic of chemoprevention and breast cancer risk [27] .
The ultimate recruitment rate was very low (n = 3). In view of the fact that the majority of the women eligible for IBIS-II who requested further information but did not participate in the trial (n = 199) stated that a normal mammogram at screening (42%) was the main reason for declining to participate, it appears to be doubtful whether chemoprevention assessment can be implemented in a mammography screening program. The fact of having a normal mammogram appears to outweigh the fear of an increased risk of breast cancer and the need for chemoprevention.
Further reasons given for declining to participate in the IBIS-II chemoprevention trial or to take the opportunity of attending an informative counselling among women eligible for inclusion in IBIS-II was available from 199 patients. In addition to concerns about concomitant diseases (20%), a lack of mobility in the countryside in northern Bavaria (12%) was a major reason given for declining to participate, which usually correlates with higher age. In this study, 21% of the women (19 of 91) in the group aged[64 stated that a long journey was a serious obstacle, while in the group aged \55, the figure was only 5.5% (one of 18). Expected time problems associated with participating in a clinical trial with a fixed time schedule and study centers was only stated as being an obstacle by 7% of the women.
With regard to the predictive values in this survey, the logistic model correctly classified 70% of the women who did not request further information and only 42% of the women who requested further information. If it is assumed, as was observed, that in general about half of all eligible individuals are actually interested in further information, the positive predictive value of the model is approximately 60%. However, these estimates are optimistic, as they are based on the same data that were used to fit the model.
When one attempts to summarize all of the factors analyzed in this study, an individual participant's family history of breast cancer appears to be the key factor in her willingness to undergo treatment with chemopreventive drugs. In clinical practice, counseling patients in relation to their risk of breast cancer is a complex task. Several risk factors have to be taken into consideration. Many models have been published for different data sets of risk factors [35] [36] [37] [38] . Some of the models tend to rely more on genetic susceptibility, while others include clinical risk factors. Current studies such as the IBIS-II chemoprevention trial use prediction models like the Tyrer-Cuzick risk calculator [26] . It is not yet clear which of these models best fits the population receiving counseling. To date, only a few evaluation studies have been published [39] .
Moreover, extensive evidence has grown that high mammographic density is a risk factor for breast cancer [40] . Recently published prediction models include mammographic density as an additional risk factor [41, 42] , and the incremental benefit of breast density in assessing breast cancer risk was confirmed by a metaanalysis of Cummings et al. [43] . As already pointed out, our study did not use breast density for identifying women at risk. It has to be hypothesized that including this risk factor would lead to substantially different results.
Summarizing the present results shows that women participating in a population-based mammography screening program are willing to complete a short, structured questionnaire. This can be regarded as justifying the use of this type of instrument and providing women with an opportunity to find out more about their breast cancer risk and possible chemoprevention strategies. However, the resulting recruitment rate from this screening program was disappointing. Interestingly, women's concerns regarding HRT were not found to have any predictive value for participation in chemoprevention trials, in contrast to the findings of earlier studies.
Information regarding the factors that influence a patient's willingness to participate in chemoprevention trials could help to improve recruitment. Evaluating the effects of a woman's risk of breast cancer, parity and age before she enters a clinical trial could help identify potential participants. However, better information about further factors, like for example mammographic density that determine and influence patients' attitudes to participation in prevention trials is needed in order to adapt the study design and inclusion criteria and increase participation rates and compliance in such trials.
